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Abstract

Due to the presence of a large area of dense holes in the LTCC (low temperature co-fired ceramic)
substrate, the number of LTCC substrate model meshes is very large and the mesh quality of the
LTCC substrate is very poor during finite element simulation analysis, which leads to the error of
the large simulation analysis, and the long calculation time. In this paper, in order to solve the
above problems, the equivalent stiffness principle is used to obtain the equivalent area of dense
holes. The simplified model and the equivalent elastic modulus of dense holes in the LTCC sub-
strate are obtained. The models before and after the equivalent are validated by the finite element
analysis to make sure the simplified model is right. The equivalent study of the dense hole area
achieves the purpose of simplifying the model, improving the calculation precision and reducing
the calculation time, and lays the foundation for the finite element analysis of the LTCC substrate
with similar characteristics in the future.
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Figure 1. LTCC substrate CAD model
1. LTCC 4 CAD 1R#!

DOI: 10.12677/met.2018.71008 62 IR N EASE N


https://doi.org/10.12677/met.2018.71008

1 AN
VOLUMES OCT 14 2016
TYPE NUM 09:05:03

Figure 2. Simplification of LTCC substrate with holes
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Figure 3. Non-porous equivalent model of LTCC substrate
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Figure 4. Simplified non-porous model
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Figure 5. Simplified non-porous finite element model
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Figure 6. Simplified hole model
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Figure 7. Simplified hole finite element model
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Figure 8. Simplified local model with holes
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Figure 9. Nodal simplification model node displacement at concentrated load of 40 N
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Table 1. Node displacement comparison table when applying concentrated load

= 1 MEInER P EET AT R AR R AR

N AL AR .
RATE KA B T B PR
0.29440E—02 0.28375E-02 3.75%
" 0.17644E-01 0.14401E-01 22.5%
a 0.13800E-01 0.11634E-01 18.5%
(A 0.23668E—02 0.23345E-02 1.38%
0.90830E—02 0.88186E—02 3%
0.12376E-02 0.12677E-02 ~2.3%
" 0.82672E-02 0.78229E-02 5.68%
b 0.66219E-02 0.68451E-02 ~0.33%
(A 0.10092E—02 0.10633E—-02 -5.1%
0.39384E—02 0.36757E-02 8.37%
0.91973E—04 0.89402E—04 2.88%
" 0.82071E-03 077343E-03 6.1%
c 0.62935E-03 0.64257E—03 —2%
(A 0.67342E-04 0.66956E—04 05%
0.31012E-03 0.26117E-03 18.7%
0.17115E-05 0.15996E—05 %
& 0.10404E—03 0.99722E—04 4.3%
d 0.67608E—04 0.66863E—04 1.1%
(A8 0.16094E-05 0.16304E-05 ~1.3%
0.12678E—04 0.12395E—04 2.3%
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Figure 10. Nodal simplified model for node displacement under uniform load
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Figure 11. Nodal displacement of a model with Z-direction concentrated load of 40 N
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Figure 12. Nodal displacement when hole model is uniformly loaded
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Table 2. Nodal displacements table when uniform load is applied
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